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Unexamined Patent Publication (A) 

Japan Unexamined Patent Publication 2002-249709 (P2002-249709A) 
(21) Application number 

Japan Patent Application 2001-48539 (P2001-48539) 
(54) Name of the Invention 

The coating composition containing polyester resin and melamine resin and the coating film 
formation method. 

(57) Abstract 

[Problem to be solved by the Invention] 

This invention is to offer the coating composition and the coating film formation method which 
do not cause reversal at a boundary side of both coating film even on a sealer of a edge part of a 
sash, and also do not produce other poor appearance, such as rough surface, when laminating a 
inside coating film and a coating film which consists of sash black on a sash part by wet-on-wet. 

[Mean to Solve the Problem] 

It is a coating composition containing polyester resin and melamine resin which has the 
characteristic of having the above-mentioned melamine resin that has the average number 
molecular weight 1500-5000 and has 1-10 % weight% in respect to the resin solid of the above- 
mentioned coating composition. 

[Claims] 
[Claim 1] 

The coating composition containing polyester resin and melamine resin which has the 
characteristic of having the one which has the average number molecular weight 1500-5000 for 
the above-mentioned melamine resin and has 1-10 % weight% in respect to the resin solid of the 
above-mentioned coating composition. 

[Claim 2] 

The melamine resin is the coating composition of claim 1 whose average number molecular 
weight is 1800-3500. 

[Claim 3] 

The melamine resin is the coating composition given in claim 1 or 2 which has 2-4 weight % in 
respect to the resin solid of the coating composition. 

[Claim 4] 

Furthermore, it is the coating composition given in claim 1, 2, and 3 which has the average 
number molecular weight less than 1500 and contains melamine resin, and its combination ratio 
of polyester resin and total melamine resin by the weight standard for solid part is 80/20-50/50. 

[Claim 5] The coating composition given in the claim 1, 2, 3, and 4 which is applied to the sash 
part of an automobile. 
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[Claim 6] 

The coating film formation method which includes the process of applying an intermediate coat 
on a coating film obtained by applying sealer to base material and then applying the coating 
composition given in claim 1, 2, 3, 4, and 5 over this by wet-on-wet. 

[Claim 7] 

The base material which has the coating film obtained by the coating film formation method of 
claim 6. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

This invention relates to the coating composition which contains polyester resin and melamine 
resin, and in detail, it is about the coating composition which contains polyester resin and 
melamine resin, and is suitable to apply to the sash part of an automobile. 

[0002] 
[Prior Art] 

The outside body plate of an automobile including the sash part (frame of the windowpane of a 
door) generally is heat hardened by heat hardening the coating film obtained and then applying 
top coat except on the sash part of outside plate after forming an electrodeposition coating film 
on the whole and applying the intermediate coat, and applying black paint (sash black) only on 
the sash part by wet-on-wet system without stiffening the coating film. 

The edge part whose end part of the outside plate is inserted inside among the sash parts is 
usually printed by applying a sealer that is generally consists of vinyl chloride resin or silicone 
before the application of an intermediate coat. 

[0003] 

In order to improve the overall result level of automobile paint by finishing the sash part as the 
same level as the other parts, in Japan Unexamined Patent Publication No. Showa 62-149765, 
the acrylics / melamine resin, which is suitable to be applied over the coating film whose main 
ingredient is polyester resin characterized by having 45-30 weight % of acrylic resins, 5-20 
weight % of melamine resin, 0.5-5 weight % of pigments, and 49.5-45 weight % of solvents by 
the wet-on-wet system, is indicated. 

[0004] 

Moreover, in order to prevent reversal of coating film, to aim at development of the paint method 
that does not leave any top coat dust except on the sash part and does not reduce the finished 
appearance in parts filled with agents like sealing agent while making the adjustment of the 
surface tension of a intermediate coat and top coat for sash for sash that was needed before 
almost unnecessary, in Japan Unexamined Patent Publication No. Heisei 5-7827, the paint 
method characterized by giving the CHIKUSOTOROPIKKU nature to a coloring top coat by 
adding silica system fine powder, in the paint method in which the coloring top coat was applied 
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on a non-hardened inside coating film side and both of these coating films were heat hardened, is 
indicated. 

[0005] 

However, a reversal was generated in boundary side of both coating film where an intermediate 
coat and sash black were applied over by wet-on-wet system at the at the edge part of a sash 
under the influence of a plasticizer which was carries out by BURIDO (shift) from sealer, and 
there was a problem that the finished appearance fell. 

[0006] 

[Problems to be Solved by the Invention] 

In order to solve the above-mentioned problems, this invention is to offer the coating 
composition and the coating film formation method which does not cause the reversal in 
boundary side of both coating film even at the edge part to sash and does not generate other poor 
appearance, such as rough surface in a general side, when laminating the coating film consists of 
the intermediate coat and the sash black on the sash part. 

[0007] 

[Means to Solve the Problem] 

The inventors found out that although only the adjustment of the surface tension and the viscous 
increase by an additive agent etc. are still inadequate for reversal prevention and generates other 
faults, such as rough surface, with the usual coating composition the containing polyester resin 
and the melamine resin, it becomes suitable to be used as coating film for the sash part by adding 
specific amount of melamine resin which has high polymer amount with its average number 
molecular weight 1500-5000 without generating reversal and the other problems on the 
appearance, such as rough surface, and completed this invention. 

[0008] 

That is, this invention is about the coating composition that contains polyester resin and 
melamine resin, and characterized by having 1-10 weight % of the one with average number 
molecular weight 1500-5000 in respect to the resin solid of the above-mentioned coating 
composition for the above-mentioned melamine resin. 

As for the above-mentioned melamine resin, it is desirable that its average number molecular 
weight is 1800-3500, and it is also desirable that it is 2-4 weight % in respect to the resin solid 
part of the above-mentioned coating composition. 

Further, the above-mentioned coating composition contains the melamine resin whose average 
number molecular weight is less than 1500, and the combination ratios of the above-mentioned 
polyester resin and the total above-mentioned melamine resin of the above-mentioned coating 
composition in the weight standard for a solid are 80/20-50/50 preferably. 

As for the above-mentioned coating composition, it is desirable to be what is applied to the sash 
part of a car. 
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This invention is about the coating film formation method which include the process of applying 
an intermediate coat on a coating film obtained by applying sealer to base material and then 
applying the coating composition by wet-on-wet. This invention is about the base material which 
has the coating film obtained by the above-mentioned manufacturing method of the coating film. 
Hereafter, this invention is explained in detail. 

[0009] 

The coating composition of this invention contains the melamine resin other than polyester resin 
as coating film formation nature resin. The average number molecular weight of the above- 
mentioned melamine resin is 1500-5000. 

The reversal is caused especially in the boundary side of coating film obtained with sash black 
and the inside coating film at the edge part of the sash when it is less than 1500, and it becomes 
inferior in the coating film physical properties, such as weakening and firming of the coating 
film when it exceeds 5000. Preferably, it is 1800-3500. The average number molecular weight 
is the value of polystyrene conversion based on the gel permeation chromatography in this 
specification. 

[0010] 

Although it can be used as melamine resin used in this invention if it has the average number 
molecular weight within the above-mentioned limit, it is better to use the one which has the 
structure in which 3-5 triazine cores, or more preferably 5-8 are condensed. 

Thus, the one with comparatively high degree of condensation tends to have the comparatively 
high average number molecular weight which is within the above-mentioned limits, and while 
the flow degree at the time of heating becomes small since the reaction start speed is quick and 
reversal between coating film is not generated easily, it has comparatively high degree of cross- 
linkage of the coating film obtained by hardening and excels in the coating film performance. 

[0011] 

As for the above-mentioned melamine resin, what is replaced by the alkyl group of n-butyl or i- 
butyl is still more desirable. By this, the wettability improves, and the reversal prevention works 
effectively. 

[0012] 

As for such melamine resin, although MF-008 (Nippon Paint Co., Ltd. product) is suitable, other 
commercial products, for example, super BEKKAMIN 13-548 (Dainippon Ink & Chemicals, Inc. 
product) etc. can be used. The above-mentioned melamine resin is 1-10 weight % in respect to 
the resin solid part of the coating composition of this invention. 

The reversal prevention is not effectively performed when it is less than 1 weight %, and %, poor 
appearance, such as rough surface of coating film, is generated and the adhesion nature with the 
inside coating film becomes inferior since the coating film formed becomes hard and firm when 
it exceeds 10weight%. Preferably, it is 2-4 weight %. 

[0013] 
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The coating composition of this invention usually uses the melamine resin which has the average 
number molecular weight which is not within the above-mentioned specification limit as a 
hardening agent along with the one which uses the melamine resin which has the average 
number molecular weight within the above-mentioned specification limits, and with this 
invention, it is possible to improve the reverse in the boundary side of the inside coating film and 
the sash black film even at the edge part of the sash of the car body by adding comparatively 
small amount of the above-mentioned melamine resin with high polymer amount in addition to 
the latter melamine resin used as a main hardening agent. 

The hardening agent used for usual paints other than amino resin if needed can also be further 
used for the coating composition of this invention, for example, other amino resin, such as urea 
resin, a block poly isocyanate compound, etc. are mentioned. 

[0014] 

As for the total melamine resin contained in the coating composition of this invention, it is 
desirable to set the combination ratio of polyester resin and total melamine resin by the weight 
standard for solid at 80/20-50/50. 

If there is too little melamine resin than the above-mentioned range, hardenability becomes 
inadequate and the hardness and water proof of the obtained coating film becomes poor. If there 
is more melamine resin than this range, the coating film formed becomes weak and firm and its 
adhesion nature falls. It is more preferably at 70/30-60/40. 

[0015] 

The other amino resin and the above-mentioned melamine resin can usually be used with an acid 
catalyst. As for the above-mentioned acid catalyst, it is not especially limited, and for example, 
paratoluenesulfonic acid, dodecylbenzene sulfonic acid, dinonylnaphthalene sulfonic acid, 
dinonylnaphthalene disulfonic acid etc. can be mentioned. 

[0016] 

The coating composition of this invention further contains polyester resin as coating film 
formation nature resin. The above-mentioned polyester resin is a basic resin ingredient which 
gives concealment of a ground, and surface flatness and smooth nature, etc. As for the above- 
mentioned polyester resin, it is not especially limited, and for example, the one which is usually 
used for the paint as coating film formation nature resin can be used. 

[0017] 

As for the above-mentioned polyester resin, it is desirable that its average number molecular 
weight is 1000-4000. The coating film performances, such as water resistance, fall and also there 
is a possibility of causing a mixture when it is less than 1000. When it exceeds 4000, while the 
appearance (skin) of coating film obtained falls, the degree of viscosity at the time coating 
becomes too high. Preferably, it is 1500-3200. 

[0018] 
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As for the above-mentioned polyester resin, it is desirable that its acid value is 4-15 mgKOH/g. 
The hardenability becomes poor when it is less than 4 mgKOH/g, and the water resistance falls 
when it exceeds 15 mgKOH/g. Preferably, it is 6-10 mgKOH/g. 

As for the above-mentioned polyester resin, it is desirable that its hydroxyl value is 50-150. The 
hardenability becomes poor when it is less than 50, and the coating film becomes too hard when 
it exceed 150, therefore the adhesion and the chipping-proof nature also fall. Preferably, it is 
80-120. 

[0019] 

The above-mentioned polyester resin can be manufactured by carrying out a condensation 
polymerization of multivalent carboxylic acid and/or an acid anhydride and multivalent alcohol as 
indispensable ingredients. 

As for the above-mentioned multivalent carboxylic acidand/or acid anhydride, it is not especially 
limited, and for example, phthalic acid, phthalic anhydride, tetrahydrophthalic anhydride, 
tetrahydrophthalic anhydride, hexahydrophthalic acid, hexahydro phthalic anhydride, 
methyltetrahydrophthalic acid, methyltetrahydro phthalic anhydride, anhydrous HAIMIKKU 
acid, trimellitic acid, trimellitic anhydride, pyromellitic acid, pyromelletic anhydride, isophthalic 
acid, terephthalic acid, maleic acid, maleic anhydride, fumaric acid, itaconic acid, adipic acid, 
azelaic acid, sebacic acid, succinic acid, succinic anhydride, dodecenylsuccinic acid, 
dodecenylsuccinic anhydride etc. can be mentioned. 

[0020] 

As for the above-mentioned multivalent alcohol , it is not especially limited, and for example, 
ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, dipropylene glycol, 
polypropylene glycol, neopentyl glycol, 1,2-butanediol, l,3-butanediol,l,4-butanediol, 
2,3-butanediol, 1 ,5-pentanediol, 1 ,6-hexanediol, 1 ,4-cyclohexanediol, 
2,2-dimethyl-3-hydroxypropyl-2,2- dimethyl-3-hydroxypropionate, 

2, 2,4-trimethyl-l,3-pentanediol, poly tetramethylene ether glycol, polycaprolactone polyol, 
glycerin, sorbitol, ANNITORU, trimethylol ethane, trimethylolpropane, trimethylol butane, 
hexanetriol, pentaerythritol, dipentaerythritol etc. can be mentioned. 

[0021] 

Monochrome carboxylic acid, hydroxycarboxylic acid, and etc. may be included as other 
reaction components other than the above-mentioned multivalent carboxylic acid and/or acid 
anhydride, and multivalent alcohol. Moreover, drying oil, anti-drying oil, and those fatty acid 
may be included. In addition, for example, it is also possible to contain monochrome epoxide 
compounds, such as CARJULA E (made by Shell Chemical Co.), and lactones. 

Above-mentioned lactones carry out opening ring addition to the polyesters of multivalent 
carboxylic acid and multivalent alcohol and can form a graft chain. For example, although beta- 
propiolactone, dimethylpropiolactone, buthyllactone, gamma - valerolactone, epsilon- 
caprolactone, gamma - caprolactone, gamma - CAPRIROlactone, CROTOlactone, delta - 
valerolactone, delta - caprolactone, and etc. are mentioned, epsilon - caprolactone is especially 
desirable. 
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About the above-mentioned multivalent carboxylic acid and/or acid anhydride, multivalent 
alcohol, and other lactones, respectively they may be used independently, and two or more sorts 
of them may be used together. 

[0022] 

It is desirable that the above-mentioned polyester resin is combined at the ratio of 50-80 
weight % in the solid part of the coating composition. If it is less than 50 weight %, coating film 
formation nature is fallen and adhesion with inside coating film is bad. If it exceeds 80 weight %, 
poor hardening is caused and the hardness and the water resistance of obtained coating film 
become poor. 60-70 weight % is more preferably. 

[0023] 

As coating film formation resin, the coating composition of this invention may be used together 
with the above-mentioned polyester resin and may contain other base substance resin. For 
example, acrylic resin, alkyd resin, and epoxy resin are mentioned. The above-mentioned 
polyester resin may be used independently, and two or more sorts of them may be used together. 

[0024] 

The coating composition of this invention is used suitably for the sash part of cars as mentioned 
above, and it is suitable especially as sash black. Although sash black may usually be colored 
black and may be black with gloss, generally it is lusterless black. 

Therefore, the coating composition of this invention usually contains pigment other than above- 
mentioned coating film formation resin. 

[0025] 

Although conventionally well-known pigment can be used as the above-mentioned pigment, for 
example, carbon black, iron oxide, the silica fine powder that is also a lusterless agent can be 
mentioned. Then, it is desirable that these pigments are 5-45 weight % in the solid part weight of 
the coating composition of this invention. 

If it is less than 5 weight %, suitable black or coating color (gloss) cannot be obtained as sash 
black for cars. If it exceeds 45 weight %, smooth nature of the obtained coating film is poor and 
it tends to cause poor appearance, such as dry rough skin and etc. 6-35 weight % is more 
preferably. 

[0026] 

By request, coloring pigments, such as chromium oxide, phthalocyanine, quinacridone, and etc.; 
extenders, such as sulfuric acid barium, calcium carbonate, silicic acid magnesium and etc. and 
other pigments can be used together for the coating composition of this invention. 

[0027] 

For the coating composition of this invention, except the other pigments which are added by the 
above-mentioned coating film formation resin and request, a cross-linking resin particle, an 
organic bentonite, fatty acid poly AMAIDO, polyethylene wax and etc may be used as thickener. 
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An aromatic group hydrocarbon system, an alphatic group hydrocarbon system, an ester system, 
an alcoholic system solvent and etc. may be use as an organic solvent. Acid catalyst, ultraviolet 
ray absorbent, HINDARDOAMINE optical stabilizer, oxidization prevention agent, surface 
adjustment agent, reveling agent, pigment dispersant, plasticizer, antifoamer, and etc. may be 
used as other additive agents. 

[0028] 

20-70 weight % is desirable for all the solid quantities at the time of paint of the coating 
composition of this invention. If it is less than 20 weight %, viscosity is too low, so there is a 
possibility that poor appearance, such as reversal, familiarity, and unevenness and etc., occurs. If 
it exceeds 70 weight %, viscosity is too high, so there is a possibility that coating film 
appearance may fall. 30-60 weight % is preferable. 

[0029] 

As the manufacture method of the coating composition of this invention, it is manufactured 
according to the paint form of the coating composition. For example, pigment, the coating film 
formation resin, the solvent, and by request combined thing, such as pigment dispersant are 
mixed, and pigment dispersed paste is obtained. Then, the well-known method for this 
contractor, mixing with a hardening agent, can be used. 

[0030] 

Moreover, this invention is the coating film formation method which applies an inside coating 
paint on coating film obtained by applying sealer to material and includes the process which 
applies the above-mentioned coating composition on this with wet on wet. 

Although it is not limited especially as the above-mentioned material, for example, metal, plastic, 
foaming object, etc. are mentioned. Among these, metal, especially a casting thing are used 
advantageously, but the metal goods which cation electrodeposition is possible are used 
especially suitably. 

[0031] 

It is not limited especially as the above-mentioned metal goods, for example, metal simple 
substances, such as iron, copper, aluminum, tin, zinc, and etc. and alloy and casting thing which 
contain these metal simple substances are mentioned. The body and the parts of cars, tracks, 
motorcycles, and buses are mentioned. 

In the above-mentioned metal goods, things which chemical processing was beforehand carried 
out by phosphate, chromium acid, and etc. is desirable especially. 

The coating composition of this invention is used especially suitable for the sash part of 
automobile outside plates. When it is used for sash parts, the reversal in an edge part can be 
prevented effectively. Furthermore, it can be used for the locker part of the door lower part, the 
perpendicular part of a front, etc. 

[0032] 
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In the above-mentioned material, it is desirable that electrodeposition coating film is formed for 
the purpose of corrosion resistance and rust prevention characteristic on the steel plate to which 
the above-mentioned chemical processing was performed. 

As an electrodeposition which forms the above-mentioned electrodeposition coating film, 
although a cation type or an anionic type electrodeposition can be used, a cation type 
electrodeposition is desirable because it gives laminating coating film excellent in corrosion 
resistance. 

[0033] 

When material is the sash part of cars, sealer is usually applied on the above-mentioned 
electrodeposition coating film about the edge part of sash's inner side. 

It is not limited especially as above-mentioned sealer, for example, vinyl chloride system and 
silicone system, which are usually used for the above-mentioned edge part, are mentioned. 

As such sealer, for example, commercial items can be used. 555T (product made by AISHIN), 
SANDAIN 2020 (made by Asahi Corporation), etc. are mentioned, for example. 

Above-mentioned sealer is usually heated for 5-15 minutes at 90-100 DEGC after an application, 
for example. 

[0034] 

Thus, if needed, an inside coating paint is applied on the material which chemical membrane, 
electrodeposition coating film, and sealer were formed subsequently. 

If inside coating film is formed, the defect of base material, electrodeposition coating film, or 
sealer will be concealed. The surface smooth nature after painting sash black will be guaranteed 
and appearance will improve, and also it becomes easy to give coating film physical properties, 
such as shock resistance and chipping characteristic. 

[0035] 

Although it is not limited especially as the above inside coating film, additive agents, such as 
pigments, coating film formation resin, hardening agent, antifoam if needed, a surface 
adjustment agent, and etc., are usually included. 

In this invention, as for resin composition of the above inside coating film, it is desirable to make 
it be the same as that of resin composition of sash black as usually carried out. 

[0036] 

As for pigments used for the above inside coating film, a thing which was mentioned above as 
pigments which can be used for the coating composition of this invention can be used. For 
example, one or two or more kinds of these coloring pigments and constitution pigments are used, 
and carbon black and 2 titanium oxide can be considered as a gray system inside coating film 
which is used as main pigments. 
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The manufacture method of the above electrodeposition, sealer, and inside coating film is not 
limited especially; for example, conventional and well-known method can be performed. 

[0037] 

It is not limited especially as a method of applying the above-mentioned sealer. It is not limited 
especially as a method of applying the above inside coating paint. For example, it can be 
performed by using the air electrostatic spray which is called commonly "REACTGUN"; 
electrostatic coating machine of rotary atomization type which is called commonly "micro micro 

bell", "micro (ji) bell", "meta-bell", and etc. Although there is no limit especially as a 
method of applying the coating composition of this invention, an air spray, a hand blowing spray, 
a REA gun paint machine, and etc. are usually used. 

[0038] 

The coating composition of this invention is applied on with wet on wet without making the 
above inside coating film harden, and heating hardening of these two layers is carried out at once. 

The above-mentioned heating hardening can be performed on general printing conditions. For 
example, it can be carried out at 120-160 DEGC, and thereby hardening coating film of high 
cross-linking density is obtained. If it is less than 120 DEGC, hardening is not enough. If it 
exceeds 160 DEGC, there is a possibility that coating film may become weak and firm. 
Preferably, it is 130-150 DEGC. Although hardening time changes with hardening temperature, 
it is suitable at 130-150 DEGC for 15- 30-minute. 

To the above inside coating film, before applying the coating composition of this above- 
mentioned invention, the preheating process which dries coating film beforehand can also be 
performed by leaving it at room temperature for fixed time or heating it at less than 60-100 
DEGC for 2-10 minutes. 

[0039] 

Thus, although the obtained dryness film thickness of the above-mentioned each coating film 
changes with uses, they are 100micrometer-5mm of sealer, 10-60 micrometers of inside coating 
film, and 10-50 micrometers of coating film which consist of a coating composition of this 
invention, respectively. 

When these maximums are exceeded, bright projection characteristic may fall, or faults, such as 
unevenness and flap, may happen at the time of paint. If it is less than a minimum, unevenness 
of a foundation cannot be concealed and a film will be cut off. 

[0040] 

In the coating composition of this invention, because the melamine resin which has a high 
number average molecular weight which is 1500-5000 as mentioned above has the specific 
amount content, in the case of applying wet on wet on the inside coating film which is formed 
and not hardened on base material, in the edge of sash which is composed by laminating sealer 
on the bottom of the above coating film, reversal is not caused at boundary aspect between 
coating film which consists of a coating composition of this invention and inside coating film, 
and other poor appearance, such as rough skin, is not produced. 
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Although it is not certain as a reason which such an advantageous effect is acquired, it is 
considered as follows. 

[0041] 

That is, conventionally, it is considered that the above-mentioned reversal is caused because the 
plasticizer contained in sealer come to bleed. Moreover, the above-mentioned Provisional- 
Publication-Heisei. 5-No. 7827 official report indicated that it caused when adjustment with the 
surface tension of an inside coating paint and the surface tension of sash black is unsuitable. 

Then, although the technology in which the above-mentioned surface tension could be adjusted 
by an additive agent and etc. are considered, the problem of the above-mentioned reversal was 
not solved only by the adjustment of surface tension by the additive agent etc. or high viscosity 
conversion of paint. 

On the other hand, in the coating composition of this invention, adjustment of the viscosity of a 
paint and surface tension is appropriately performed by adding the melamine resin of the above- 
mentioned amount of high polymers. Of course, under existing of a surface tension adjustment 
agent, and even under un-existing, while the above-mentioned reversal is improved, it is 
presumed that other poor appearance, such as rough skin, is not caused 

[0042] 

Therefore, the coating composition of this invention is used for the sash part of an automobile 
outside plate suitably, and in the case of used for a sash part, the excellent appearance can be 
presented in the edge part of the inside of sash which sealer is applied on the bottom of the inside 
coating film. Since the coating film formation method and base material of this invention are 
based on the above-mentioned coating composition, similarly, they are used suitably for the sash 
part of cars. 

[0043] 

[Execution example] 

Hereafter, although this invention is explained in detail with concrete execution examples, this 
invention is not limited by the following execution examples. 

A part and % mean weight part and weight %, respectively. 

Synthetic example Composition of polyester resin 

Isophthalic acid 415 part, adipic acid 90 part, trimethylolpropane 100 part, neobenzylglycol 200 
part, 2, 2- dimethyl -3- hydroxypropyl -2, 2- dimethyl -3- hydroxypropionate 195 part and 
dibuthyl tin oxide 2 part was prepared and heated in a reaction tub equipped with a thermometer, 
a churning machine, a cooling pipe, a nitrogen introduction pipe, a water separator, and a 
rectifying tower, and they were heated to 210 DEGC. 

However, during 160 DEGC to 210 DEGC, they were heated at fixed programming rate over 3 
hours. Condensation water generated was removed out of the system. 
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After reaching the temperature at 210 DEGC and keeping it at the temperature for one hour, 
xylene 30 parts was gradually added as a flowing-back solvent in the reaction tub, and it was 
changed to condensation under solvent existence, and the reaction was continued. 

It was cooled to 150 DEGC at when the resin acid value reached 8.5 mgKOH/g (a solid part), 
and after adding epsilon- caprolactone 200 part and keeping it warm at 150 DEGC for 2 hours, it 
was cooled to 100 DEGC. 

Furthermore, xylene 430 part was added and the varnish of 70% of non- volatilized parts 
containing the polyester resin of the number average molecular weight 2700, acid value 7 
mgKOH/g (a solid part), and hydroxyl group value 93 mgKOH/g (a solid part) was obtained. 

[0044] 

Execution Example 1-7, and Comparison Example 1 

After adding 70 part of xylene, 135 part of the Sakai Chemical Industry Co., Ltd. product, 
sulfuric acid barium BF-20, and 50 part of the Mitsubishi Chemical, Inc. product, carbon black 
MA- 100 to 480 part of the polyester resin obtained in the above-mentioned synthetic example 
and carrying out a preliminary mixture, glass bead medium was added inside of the paint 
conditioner, and a mixture dispersion was carried out to it at room temperature for one hour, and 
pigment distribution paste with the particle size of 5 (im or less and un- volatilizing 71% was 
obtained. 

By adding 0.1 part of the Mitsui Chemical, Inc. product, RESIMIX RL-4 and 5 part of the 
Misawa chemistry product, grinding agent MIZUKASHIRU NP8 to 100 part of the above- 
mentioned pigment distribution paste along with melamine resin shown in Table 1, the sash 
black composite was obtained 

As for the melamine resin, the Nippon Paint Co., Ltd. product, MF-008 (the number average 
molecular weight 2100, un- volatilizing 60%, and degree of average condensation (Pn) 5.4;n- 
buthyl-ized melamine), the Dainippon Ink & Chemicals, Inc. product, super BEKKAMIN 13- 
548 (the number average molecular weight 3100, non-volatilizing 55 %;iso- buthyl-ized 
melamine), or Mitsui Cytec product, C-254 (the number average molecular weight 850, non- 
volatilizing 80 %; methyl / buthyl mixture alkyl ether-ized melamine) were used. 

Although each quantity of the melamine resin shown in Table 1 is the quantity (weight %) to a 
the resin solid part of a coating composition and the main melamine resin of Table 1 is contained 
in the above-mentioned resin solid part, the addition melamine resin of Table 1 is not contained 
in a the above-mentioned resin solid part, but is expressed as a quantity added to the above- 
mentioned resin solid part. 

[0045] 

The cation electrodeposition (power top U-50 by Nippon Paint Co., Ltd.) was painted to 
phosphoric acid processed steel sheet metal of 0.8 mm thickness so that it might be set to about 
25 ^tm by dryness film thickness, and it was printed on it for 30 minutes at 170DEGC. 
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Subsequently, the AISIN product, 555T was painted as sealer so that it might be set to about 
1mm by dryness film thickness, and it was heated with a path for 95 DEGC and 10 minutes. 

After that, the Nippon Paint Co., Ltd., product, OP-30 which was diluted with thinner (weight 
ratio: toluene / EXXON Co., Ltd., product, S-150/ acetic acid buthyl = 40/40/20) was painted 
with an air spray gun so that it might be set to about 40 ^m by dryness film thickness, 
furthermore, the above-mentioned sash black composite which was diluted with thinner (weight 
ratio: ethyl acetate / EXXON Co., Ltd., product, S-150 = 70/30) was painted with an air spray 
gun so that it might be set to about 25 Jim by dryness film thickness. After setting it for 7- 10 
minutes, it was printed at 140 DEGC for 30 minutes, and the coating film was obtained. 

[0046] 
(Evaluation) 

The obtained coating films were evaluated by visual inspections based on the following standard, 
and the result was shown in Table 1 . 

1 . Reversal between the inside coating film and the sash Black 
O : reversal was not caused at all. 

O A : reversal was hardly seen. 
X: Reversal was caused notably. 

[0047] 

2. Rough Surface 

O : Rough surface was not generated at all and was very flat and smooth. 
O A : Rough surface was hardly generated. 
AX: Rough surface was generated a little. 
X: Rough surface was remarkable. 



[0048] 
[Table 1] 
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KWIKTRANS® Translation, GLTaC, Inc. 
Page 13 of 14 



JP2002-249709 



Form Table 1, it was clear that neither the reversal nor the rough surface were not generated at 
all or hardly generated in execution example 1-7 using the sash black composite which contains 
1-10 weight % of MF-008 or super BEKKAMIN 13-548 as melamine resin in the resin solid part, 
but the reversal was caused notably in the comparison example 1 using C-254 as melamine resin. 

[0050] 

[Effect of the Invention] 

Since the coating composition consists of above-mentioned composition of this invention, when 
it is painted on an un-hardened inside coating film, since the reversal is not caused at the 
boundary of a coating film which is consisted of the coating composition of this invention and 
the inside coating film and other poor appearances like rough surface also is not caused even on 
the part where the sealer is laminated under the above-mentioned inside coating film, the 
outstanding result appearance can be presented. 

Therefore, the coating composition, the coating film formation method, and the base material of 
this invention can be suitably used for the sash part of the outside body plate of a automobile, 
and in this case faults, such as the above-mentioned reversal, are not generated even at the edge 
part of the sash. 
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